ABSTRACT
A systematic review in 2012 found that ureterosigmoidostomy is a well-documented risk factor for cancer, where the histologic type most found was adenocarcinoma; the incidence ranged from 2 to 41%, with a latency period of 10 to 30 years, and the risk of occurrence of cancer was between 80-7000 times higher than in the general population 2 .
The real factors that lead to carcinogenesis with ureterosigmoidostomy are still unknown. Several mechanisms have been proposed to explain its pathophysiology, such as chronic inflammation, recurrent infections 3 , pH changes, nitrosamine production by bacteria, and genetic instability of the anastomotic areas 4 , among other cases, but there are many variables that have not been uncovered. Various authors have reported the inhibitory effect of celecoxib on ACF 6 . The inhibition and reduction of COX-2, NFkβ and interleukins in rats and the protection of bone marrow cells subjected to chemical carcinogenesis in different organs have been observed by various authors 7, 8 .
There are reports of a promoting effect on bladder carcinogenesis in rats with carcinogenesis chemical and L-lysine, an essential amino acid 9 .
The objective of this study was to evaluate the effects of L-lysine on the intestinal and urothelial epithelium of rats subjected to ureterosigmoidostomy in a new model of surgical carcinogenesis.
Methods
This study was presented to and approved by the Ethics We used a total of 42 female Wistar rats, with 9 weeks of age, weighing on average 190 grams, which were obtained from the Central Animal Laboratory of the Federal University of Ceará.
The animals were housed in polypropylene cages, 5 to 6 animals per cage, which was lined with autoclaved white pine wood shavings. They were given Luvital basic pelleted feed and water ad libitum. The animals were kept at a temperature around 25ºC, under a 12-h light/dark cycle, with continuous exhaust system.
Maintenance conditons of animals
The cages were cleaned and the wood shavings changed every 3 days. The animals were dewormed with Petzi Plus suspension and injectable Imovec before surgery.
Drugs used

Celecoxib
Celecoxib was obtained from Celebra 200 mg capsules (Pfizer) and administered at doses of 20 mg/kg by gavage.
L-Lysine L-Lysine (C 6 H 14 N 2 O 2 HCL, CAS-657-27-2) was dissolvedd in 1 ml of distilled H 2 0 and administered at doses of 150 mg/kg/day by gavage.
Experimental design
The 42 animals were distributed into 3 experimental groups, A, B and C, each with 8 animals, and 3 control groups, D, E and F, each with 6 animals, according to the experimental design shown in Figure 1 . 
Surgical procedures
The surgical procedure was performed under intraperitoneal anesthesia with ketamine and xylazine at 100 and 10 mg/kg body weight, respectively. The animals were subjected to zero diet preoperative and postoperative in the 12 night hours before the procedure, and only water ad libitum for 24 hours postoperatively. Mineral oil, 1 ml, was administered by gavage two days prior to surgery and maintained for four postoperative days (POD). Ceftriaxone was administered intramuscularly, 100 mg/kg body and ketoprofen intramuscularly at 5 mg/kg at 4 POD.
Clinical observation of animals
Clinical observation with respect to ureterosigmoidostomy function was based on whether or not there was urine elimination through the anal region of the animal (functioning or not)
Sacrifice of animals
At 30 weeks after surgery, the animals were evaluated with regard to abdominal cavity, death and necropsy. These procedures were performed under anesthesia with ketamine and xylazine at doses of 100mg/kg and 10 mg/kg, respectively. The abdominal wall was opened with a median longitudinal xypho-pubic incision, involving skin, subcutaneous tissue and musclature to the abdominal cavity. Suvey of the cavity was carried out methodically, noting areas of uretercolic anastomosis, (ureterosigmoidostomy), kidneys bilaterally and other abdominal viscera. The animals were then killed with 3 more doses of ketamine and xylazine.
Macroscopy
In assessing the ureterosigmoidostomy, the colon was resected along with the left ureter and left kidney, open the antimesocolic border, from rectum to cecum, washed with saline extended on Kraft paper, keeping the ureter and left kidney in the exact position in which they were and rolled up along the axis and fixed in 10% buffered formalin.
Microscopy
After 24 hours of fixation, the colon of the ureterosigmoidostomy was stained with methylene blue in 0.1 M PBS (phosphate-buffered saline) for 1 min. A stereomicroscope was used to for counting ACF 5, 10 . along its entire length, per segment of the colon (distal, middle and proximal)
Areas of colovesical and colo-urethral and ureteral anastomoses were cleaved and sent for histological processing, embedding in paraffin and staining with hematoxylin and eosin and PAS alcian blue.
Histopatologic lesions were classified according to the international classification of the urinary system of mice, published by the Agency for Research on Cancer 11 , with updating and criteria of Oyasu 12 .
Statistical analysis
The histopathologic data were analyzed with Statistical Packcage for the Social Sciences (SPSS) version 17.0 for Windows, considering a 95% confidence interval. Categorical data were expressed as absolute frequency and percentage and evaluated by the Fisher exact or Pearson chi-square test. Quantitative data were expressed as mean and standard deviation and assessed by the Kruskall-Wallis or Mann-Whitney test
Results
There was a decrease in body weight in all rats after the surgical procedure. The curve increased up to 200 g and plateaued at about 250 g, where afterwards, there were no differences between groups.
Mortality of animals subjected to ureterosigmoidostomy
There were 7 deaths in total: 2 animais in group A (lung abscess and pyonephrosis at 15 weeks, and pneumonia at 18 weeks); 2 animals in group B (urinary fistula to abdominal cavity at 9 weeks, lung abscesso at 15 weeks); and 3 animals in group C (peritonitis with fecaloma at 9 weeks, hemorrhagic pulmonary pneumonia at 16 weeks, and pyonephrosis at 21 weeks).
Macroscopy
A macroscopic study of ureterosigmoidostomies showed the right kidney and ureters without particularities. In the left kidney with ureter implanted in the descending colon, there was moderate to marked ureterohydronephrosis (Figure 3 a,b ) in most animals, with many having pyonephrosis and microabscesses. In loco observation showed kidney expression and urine output through the ureteral orifice in the colon (functionality): 66% in group A, 57% in group B and 71.4% in group C. Obstruction by ureteral calculus was found in only one of the dilated ureters. 
Microscopy by HE
In the intraureteral tract of groups A, B and C, there were projections of transitional hyperplasia of the flat and papillary and nodular type with mild, moderate or severe intensity (Tables 1 and  2) . A transitional papilloma was found in the ureter in 3 animals. An inflammatory polyp was observed in the colonic mucosa (Figure 4 a-c). There was inflammatory infiltrate consisting of lymphocytes in the region of the ureteral mucosa and submucosa and among the intestinal crypts, with a marked decrease in mucins in crypts cells in ureterocolic anastomoses No dysplasia or atypical cells were observed. 
Microscopy with PAS -Alcian Blue
PAS-alcian blue staining showed a marked decrease in goblet cells and mucin production in the crypts in the epithelium of the colon close to the ureterosigmoidostomy region when compared with the colon of non-operated animals ( Figure 5 a,b) . Statistical analysis on the number of aberrant crypts was also performed for groups A, B, C, D, E, and F, considering the proximal, middle and distal segments. The data were expressed as median, interquartile range and minimum and maximum values.
The Kruskal-Wallis test was used to compare the six groups, in combination with Dunn's multiple comparison test, to check for differences between the groups in pairs. No statistically significant differences were found between the groups studied (p=0.0902) ( Figure 6 ). 
Discussion
As reported, the first case of carcinogenesis in ureterosigmoidostomy was described in 1929 However, only after knowing the first case of neoplasia in a uretero-ileal diversion, studies were initiated on oncogenesis in urinary diversions, since the feces could not have been the causative factor 13 . The ureter in animals subjected to ureterosigmoidostomy (Groups A, B and C) had histologic lesions with transitional cell hyperplasia apparently more pronounced in animals that received L-lysine compared to the control group of animals. The Fisher test used to compare these data showed P = 0.2424. Thus, there was no statistical significance. We questioned whether the increased observation time would favor the increase in hyperplasia in animals that received L-lysine.
In some animals, we observed transitional cell papilloma with squamous metaplasia and inflammatory polyps, and these lesions are also described as sequential in the histogenesis of bladder carcinogenesis in rodents . In our study, the animals in group B, who underwent ureterosigmoidostomy and received celecoxib, showed no decrease in ACF, compared to the control group (E group) subjected to ureterosigmoidostomy and given distilled water.
Some authors have observed a correlation of cancer with the number of ACF, while others with the multiplicity of crypts 26 .
In our study we found no multiplicities of aberrant crypts. Most ACF contained only one crypt and had no dysplasia. Would an ACF with 1 crypt without dysplasia be of importance in colon carcinogenesis?
In the animals of groups C (subjected to ureterosigmoidostomy), with regard to the number of aberrant crypts and the number of ACF, there was no statistical significance when compared with its control (group F), whose animals did not undergo surgery and received only water, indicating that the appearance of these foci were not influenced by the surgery, at least in the observation time of 30 weeks.
Although the significance of the finding of isolated ACF without dysplasia is still unknown, there are reports of ACF involution, as well as adenomas. Also, the emergence of spontaneous ACF has been described in Fischer 344 rats without the use of a carcinogen 27 . Recently, Burlamaqui et al. 28 , using azoxymethane for experimental colon carcinogenesis, reported the presence of ACF, albeit scarce, in rats that received no carcinogen.
Our results suggest that aberrant crypts do not follow the model of colon carcinogenesis in rats subjected to ureterosigmoidostomy.
Conclusion
L-lysine has no promoter action in the carcinogenesis of intestinal and urothelial epithelium in rats subjected to ureterossigmoidostomy at the doses and times investigated.
